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III-nitrides combine:  
• Direct and tunable band gap  
• High radiation resistance 
• High thermal conductivity 
• Large absorption coefficient 
 
Perfects for: 
• Emitters 
• Solar cells 
• Lasers 
• Detectors 
The direct growth on InGaN with various In composition on Si 
is highly desirable because high band gap buffer layers 
electrically isolate InGaN from the Si and therefore device 
design becomes complicated and costly.  
PAMBE growth 
SEM images of the samples grown on Si(111) at 
320ºC showing differents In contents 10% for a), 
25% for b) and 33% for c). 
SEM images 
The correlation between tilt and In composition is 
shown and compared between growth on both 
substrates. 
InGaN Pole Figures 
Twist vs composition is shown.  
 
The inset of the shows the φ scan of the sample with 
higher In content. 
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• InGaN layers grown directly on Si(111), without use of any buffer layer, with 
different In composition were characterized by means of HRXRD.  
• Both tilt and twist show similar trend in Si and in GaN templates. Being 
higher for samples grown on Si. 
• Pole figures show clearly the epitaxial relationship, demonstrating that the 
InGaN grows epitaxially on Si (111) with the epitaxial relation as 
InGaN(0001)//Si(111) and InGaN[10-10]//Si[11-2].  
• Samples grown on Si were found to be relaxed in average. Samples grown 
on templates are highly strained. 
Motivation 
 
The pole figures for samples with lower and higher In content are 
represented.  
The epitaxial orientation is determined as InGaN(0001)//Si(111) 
and InGaN[10-10]//Si[11-2]. 
InGaN PL emision 
X-Ray Diffraction (XRD) 
Photoluminescence, up to room temperature, of the sample 
growth on Si(111) with higher In composition is shown. 
InGaN 60-120nm 
GaN 60 nm 
MOCVD GaN 
template 3.3 µm 
 
Sapphire 
 
InGaN  
450 nm 
SiN 3 nm 
 
Si (111) 
 
ΦN = 5.7 x 10
14 atoms/(cm2.s)  
ΦGa varied between 3.9 and 5.2 x 10
14 
atoms/(cm2.s)  
ΦIn varied between 1.3 and 2.9 x 10
14 
atoms/(cm2.s)  
Tg = 320ºC  
ΦN = 3.7 x 10
14 atoms/(cm2.s)  
ΦGa= 1.75 x 10
14 atoms/(cm2.s)  
ΦIn varied between 0.3 and 1.1 x 10
14 
atoms/(cm2.s)  
Tg = 570ºC  
X-Ray Diffraction (XRD) 
RSM sample grown on Si with higher In 
content 
RSM sample grown on Template with 
higher In content 
